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reaction system, 376-80 
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Franck-Condon effect, 
117-19, 430, 458 

Free energy, 309 

“Free propagator, 448 

Free radical studies using 
pulse radiolysis, 19 

Frenkel exciton theory, 432- 
34, 437, 439-44, 446, 
465, 565 


113, 


G 
Gas chromatography, 197- 
98 


Gaseous dissociation equili- 
bria, 476 
Gas laser for Raman spectros- 
copy, 456 
Gaussian 
model with application in 
polymer dynamics, 410 
statistics, 153 
Geometrical degeneracy fac- 
tor, 235 
Germanium hydride 
reaction with recoil silicon 
and germanium atoms, 
360 
GF matrix, 451 
Gibbs function, 397 
Girard "grille" spectrometer, 
272 


Glass transition, 166 
Glucagon 

NMR study of, 321 
Glycerine 

Brillouin spectrum of, 


Glycine peptides complexes 
with Cu(II) and Ni(II) 
NMR study of, 320 
Glycolaldehy de 
microwave study of, 77 
Glyoxal 
photoelectron spectra of, 
22 


G matrix, 79 
Grain burning equation, 253 
Gramicidine S 

NMR study of, 320-21 
Graphite 

catalysis on the oxidation of, 


lattice defect of, 179 
Graphite-like surfaces 
adsorption on, 136-38 
Green's functions 
application to the theory of 
isotopic mixed organic 
crystals, 431 
in the theory of mixed molec- 
ular crystals, 447-51 
Griineisen ratio, 232, 233 
Guest pair 
interactions, 465 
spectra in isotopic mixed 
crystals, 462, 465-66 
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Gyromagnetic ratio and dipolar 
relaxation rates, 334 


H 
Hg, Hy", Hy 
potential energy surfaces of, 
40-42 
H 


4 

potential energy surfaces 
of, 44 

Haber ammonia catalyst, 


Hall voltages 

and chemisorption, 184 
Hamiltonian 

of long range intermolecular 

interaction, 299 

vibration rotation, 278 
Hard-sphere model, 361 
Harris-Hearst theory, 423 
Hartree- Fock 

calculation of energy sur- 


faces, 39-45 
energy, 293 
HCF9 
vibrational spectrum of, 
HCF3 
vibrational spectrum of, 
272 
HCNO 


vibrational spectra of, 271 
HCO radical 
anharmonic vibration of, 
268 
Heat 
conduction model of initia- 
tion of detonation, 245 
content of electrolytes, 
389 
flow, 226-27 
of mixing, 387-90, 392, 
395-96 
of reaction 
determination of, 476 
release rate, 251 
of vaporization for the lower 
polymers, 478 
Heitler-London energy, 291- 


Helical conformation, 566, 
575 

Helium 

adsorption of, 135-36, 140- 
41 


Brillouin scattering of liquid, 


intermolecular force of, 293- 
94, 297 
reaction with Hyt, 362 
resonance line, 115 
Helix coil 
content, 323-24 
transitions, 323-24 
Henry's law 
on gas adsorption, 134-35 


2-Heptanone 
irradiation of, 538 
Heptyl-2 radical, 370 
Herman-Skillman central 
potential, 110 
Herschbach- Laurie rule, 
266 
Herzberg-Teller mixing, 462 
Heterodyne 
detection, 150, 156 
spectrometer, 156-57, 


Heterogeneous catalysis, 175- 
96 


Heteronuclear dipolar relaxa- 
tion, 334 
Hexachlorodisilane 
infrared and Raman spectra 
of, 277 
Hexafluoroethane 
centrifugal calculation of 
falloff behavior for, 375 
Hexamethylenediamine 
photoelectron spectra of, 
110 
2-Hexanone 
photoreduction by tri-n-butyl 
tin hydride, 524 
singlet quenching by biacetyl, 
526 
type II photoelimination of, 
526-27, 530-34 
2-Hexanone-dj9 
isotope effect studies on y- 
hydrogen abstraction, 
537 
2-Hexanone- 5-d 
isotope effect studies on »- 
hydrogen abstraction, 
536-37 
2-Hexanone- 5, 5- 
isotope effect studies on y- 
hydrogen abstraction, 
537 
Hexyl-2 radical, 370 
HF - HF interaction, 297 
High resolution of vibrational 
spectroscopy, 270-76 
High temperature chemistry, 
475-98 
High temperature species 
determination of structures 
for, 480-88 
electronic configurations of, 
488-90 
stabilities of, 476-80, 485- 
88 
vibrational properties of, 
490-93 
High translational energies 
approaches to achieve, 
350 
Homodyne detection, 150 
Homonuclear 
dipolar relaxation, 333 
interactions, 292 
Homopoly meric polynucleotides 
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Hot band absorption, 468- 
69 


Hot hydrogen 
from photolysis of HC1, 
28: CH3SH, and CoH;5SH, 
353 


Hugoniot 
adiabatic, 229, 236, 238, 
240, 259 
curve, 233-34, 236, 238- 
39 


Hydrazine 
thermal activation energy 
studies of, 369 
Hydrocarbon cracking, 190- 
91 


Hydrodynamic interaction 
in polymer dynamics studies, 
414-15 
Hydrogen 
abstraction 
by photochemically excited 
alkyl ketones, 507-12 
bonds, 77, 281-82, 297- 
98 
potential energy curves of, 
'E+g and *<*u states, 
293-94, 297 
pyrolysis product of, 203 
reaction 
with fluorine, 362 
system with iodine, 376- 
80 
Hydrogen chloride 
free energies of mixing with 
some metal chlorides, 
393 
Hydrogen cyanide 
quartic potential function 
for, 268 
Hydrogen fluoride 
structure and electron dif- 
fraction, 298 
Hydrogen halides 
photolysis of, 353 
reaction with hydrogen atom, 
364 
reactive with diazomethane 
in the presence of thermal 
Dy or CD4 molecules, 
362 


Hydrogen iodide 
reaction with thermal DI, 
362 
Hydrogen selenide 
anharmonic vibration of, 
268 
Hydrogen sulfide 
anharmonic vibration of, 
268 


photolysis of, 353 
Hyperchromism, 562, 585 
Hyperfine interactions, 319- 


20, 463-64 
Hypernetted - chain equation, 
397 
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Hypersonic 

acoustic thermal vibrations, 
163 

compressibility, 167 

Hypochromism, 562, 585 


I 


ICN 
anharmonic vibration of, 
270 
Ignition reaction, 253 
Imidazole 
NMR study of, 326 
Improper interchange group, 
439-40 
Induction energy, 300-3 
Inelastic effects, 53, 54, 
56 


Infrared spectra 
of the matrix-isolated 
species, 480-82, 492-93 
of molecules in inert gas 
matrices, 274-76 
Infrared spectroscopy 
with laser sources, 273 
study of vibrational excitons 
by, 455-57 
Inhibitor binding site, 327 
Initiation of detonation, 243- 
44, 255 
Inner-sphere complexes, 
398 
Insulin 
NMR study of, 321 
Integral Hellmann- Feynman 
theorem, 79 
Intensity studies in 
microwave spectroscopy, 
95-98 
Interaction 
energy and rotational energy 
of molecules, 288-89 
potential, 44 
of spherical atom with a 
dipolar molecule, 302- 
3 


Intermolecular 
chemical exchange rates, 
339 


excitation transfer interac- 
tion, 430-33, 436, 445, 


forces, 287-316 
adiabatic approximation, 
289 


bivariational method of 
calculation, 295-96 

Helmholtz free energy, 
289 

influence on spectroscopic 
properties, 309-11 

influence on structure of 
crystal, 309 

long range interaction, 
299-304 

nonadditivity of, 300, 
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304-6 
relativistic effects on, 


short range interaction, 
291-98 
hydrogen abstraction, 521- 
26 


interactions in mixed crys- 
tals, 445 
potential 
relation of the field changes 
to, 56 
and transport coefficient, 
308 
Internal 
energy, 231-32, 236 
motion, 77-87 
rotation of methyl groups, 
78-80, 84 
viscosity for Rouse-Bueche- 
Zimm model of polymer 
dynamics, 418 
Interrelation of centrifugal 
factors in RRKM rate 
formulations, 374 
Intersystem crossing, 23- 
24 


quantum yields for, 530- 
31 


Intramolecular 
base-stacking, 322-23 
y-hydrogen abstraction of 

acyclic ketones, 526-38 
relaxation of vibrational 
energy, 365-71 

Intrinsic 
surface states, 180 
viscosity for polymer dynam- 

ics, 420-22 

Ion beams, 350 

Ionic strength, 387-89, 392, 
395 

Ionization 
cross section, 109-10 
potentials, 107, 110, 124, 

125 
determination of, 477, 
479 
Ion molecular reactions, 350- 
52 
Ion pair formation in solution, 


Ion quadrupole interaction, 
41 


Irreducible representations 
of the translation groups, 
435 
Isobutane 
dissociation energy in, 


formed in photoreaction of 
methy1l-t-butyl ketone, 
512 
pyrolysis of, 197-98, 202- 
3, 205-7, 209-12, 216-17, 
219 
Isobutene 








642 


infrared and Raman spectra 
of, 277 
Isobuty lene 
formed in photoreaction of 
methy1l-t-butyl ketone, 
512 
Isobutyric acid 
laser scattering of, 160, 
162 
Isocyanide, 367 
thermal activation studies 


of, 369 

Isomeric radicals, 215 

Isopentane 

pyrolysis of, 197, 199, 201, 

210, 217, 219 

Isopiestic equilibrium, 395- 
97 

Isosteric heat of adsorption, 
134, 139 

Isothermal compressibility, 
167 


Isotope effect 
deuterium isotope effect in 
hydrogen replacement 
reaction, 359 
for Hg and Dp interactions, 
351 


on y-hydrogen abstraction in 
2-hexanone-5-d, 536 
2-pentanone-4, 5, 5-dg, 
536-37 


reaction of tritium atom with 


Hy, Do,HD, 354, 360 
Isotopic 
effect of vibration, 274- 
75 
labelling, 213 
shift in crystal, 446 


J 


Jahn-Teller 
distortion forces, 108, 119, 
125 
effect, 119-20, 126 
energy surfaces, 42 


K 


Kagan- Maksimov collision 
model, 64 
Ketene 
formed from photoreaction 
of cyclic alkyl ketones, 
513-19 
Zeeman effect of, 91 
cis-D-nor-16-Ketosteroid 
photolysis of, 520 
trans-D-nor-16-Ketosteroid 
photolysis of, 520 
Kinetic theory of polyatomic 
gases, 48, 51 
Kirkwood model 
for polymer dynamics, 
412 
Knudsen effects, 63 
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Koopman's theorem, 108, 
120, 125 
Kronig-Kramers equations, 
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Krypton 
adsorption of, 133-35, 
137 
thermal conductivity of, 


L 


Laminar flow, 230 
Landau-Placzek ratio, 166- 
67 
Langerin equation 
in Brownian motion theory, 
412 
Langmuir adsorption, 130 
Laser light scattering, 145- 
74 
from critically opalescent 
systems, 159-63 


Lattice vibrations in molecular 


crystals, 310 
Legendre polynomial, 297 
Lennard Jones potentials, 

132-33, 135, 136 
Lewis site, 186-89 
Lifetime 

of S; and T, of alkanones, 
503-4 
of T, of 2-pentanone, 2- 

hexanone, 532 
Light-beating spectroscopy 

to study density fluctuations, 

159 
Light harvesting pigments, 

432 


Light scattering 
of binary solutions, 166 
fluctuation theory of, 
158 
and fluid dynamics, 163- 
64 


of macromolecules, 158 
and reaction kinetics, 164- 
65 
and surface waves, 165 
Linear Ising model 
application in the polymer 
chain conformation, 408 
Line-broadening relaxation 
time, 95 
Liquid 
explosives, 244 
state, 166 
Lithium dihydride 
potential energy surface of, 
43 
Lithium hydrofluoride 
potential energy surface of, 
44 


Lithium monodeuterium 
microwave spectra of, 
74 
Localized 








excitation in crystals, 
433-35 
representations in mixed 
crystals, 445-46 
Local vibrational models, 
268 


Lockin photodetection techni- 
que, 157 
London dispersion energy, 
142, 289, 298, 300 
London-Eyring-Polanyi-Sato 
potential energy surface 
trajectory calculations on, 
363, 365 
Long range interactions 
between atoms in § states, 
303 
theory of, 299-304 
triplet dipole energy, 304- 
5 


Lorentzian 
function of half-width, 152, 
156, 157 
line, 164 
Lysozyme 
effect on the chemical shift 
of enzyme inhibitor, 328- 
29 
NMR study of, 327 


Lysozyme tobacco mosaic virus 


translation diffusion coeffi- 
cients of, 158-59 


M 
Magnetic 
dispersion relation, 
59 


effects on excitons in mole- 
cular crystals, 463-64 
and electric effects on trans- 
port properties, 47-72 
field effects 
on Brownian motion, 
56 
on diamagnetic molecules, 
49, 52 
on diffusophoresis, 56 
on dilute plasmas, 55 
on friction force, 56 
on paramagnetic mole- 


cules, 48, 49 

on the shear velocity, 49, 
59-62 

for symmetric top mole- 
cules, 55 

theoretical work on, 51- 
57 


susceptibility, 87-89 
transition moments, 563 
Manganese perchlorate 
osmotic and activity coeffi- 
cients of, 398 


Many-electron theory of atoms, 
molecules, and their inter- 


actions, 294, 304, 309 
Marcus-Rice formula 











in chemical activation 
studies, 368 
Mass diffusion rate, 26 
Mayer's ionic solution theory, 
388, 397 
Mean free path theory, 47 
Mechanisms 
for the cis-trans isomeriza- 
of olefins and polymers, 
27, 28 
Medium effects 
on polymer conformation, 


Membranes 
NMR study on, 328 
Mercuric chloride 
photoelectron spectra of, 
119 
Mercurous halides 
infrared and Raman spectra 
of, 278 
Mercury methyl halides 
photoelectron spectra of, 
1 


Metacrylonitrile 
photocycloaddition to alkyl 
ketones, 543 
Metals 
and mobile structures, 


specific activity of, 177 
surface, bulk, and atomic 
properties of, 180-81 

Methane 

Brillouin scattering of, 
168 

isotherm adsorption on graph- 
ite, 136 

reaction with tritium atom, 
354 

recoil chlorine reaction 
with, 358 

recoil isomeric transition 
bromine reaction with, 
360 

vibration rotation band of, 


cis, trans-1-Methoxy-1-butene 
photocycloaddition of acetone 
to, 539-41 
2-Methoxytetrahydrofuran 
formed from photolysis of 
cyclobutanone in methanol, 
519 
Methy1 t-butyl ketone 
type I and II photoreactions 
of, 512 
Methyl! chloride 
anharmonic vibration of, 
267 
from the recoil chlorine re- 
action with methane, 358 
vibrational spectra of, 


Methylcyclopropane 
nonrandom excitation of, 
369 
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3-Methyl diazirine 
vibrational spectra of, 
77 


Methyl formate 
vibrational analysis of, 
279-80 
Methyl! fluoride 
vacuum-ultraviolet photo- 
lysis of, 276 
4-Methy1-2-hexanone 
photolysis of, 535 
5- Methy1-2-hexanone 
photoreaction of, 530- 
34 


Methy1 iodide 
vibrational spectra of, 
271 
Zeeman effect of, 91 
Methy! isocyanide 
nuclear recoil replacement 
reaction in, 357 
Methy! isopropyl ketone 
n,7 absorption band of, 
500 
Meshyl lithium 
C NMR study of, 338 
Methyl mercaptan 
photolysis of, 353 
3-Methyl-2-pentenes 
photoreaction with benzophe- 
none, 548 
Methy1 radical 
out-of-plane bending frequen- 
cies of, 268 
Methy1 thiocyanide 
rotation vibration interaction 
in, 
Methy1 tribromosilane 
microwave study of, 77 
Michelson line, 229 
Microwave 
analysis of rotational struc- 
ture, 485 
double resonance experi- 
ments, 98-99 
pressure broadening, 


spectroscopy, 73-106 
study of molecules and radi- 
cals, 74-76 
Mie-Gruneisen equation of 
state, 233 
Mixed crystal wavefunctions, 
445-46 
Mixed electrolytes, 388 
MO approach to the short 
range interaction energy, 
292-94 
Modified spectator stripping 
model 
for investigating the isotopic 
distributions from a di- 
atomic ion reacting with 
Ar, Kr, 351 
Molar optical rotation, 572 
Molecular 
beam scattering, 311 
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beam studies of dynamics 
of single collisions, 349- 
52 
dipole moment, 299-301 
eigenfunctions 
study of, 431, 435 
g-tensor, 87-91, 94 
ionization cross sections, 
477 
nozzle beam, 362 
quadrupole moments, 299- 
301 
Monofluoracety lene 
anharmonic vibration of, 


Mono-germy larsine 
vibrational spectra of, 


Monogermy |phosphine 
vibrational spectra of, 
277 
Monolayers 
phase changes in, 138-39 
Monte Carlo method, 361, 
363 
for strong electrolytes, 
397 
Morse 
function, 268-69 
oscillator, 269 
Mulliken force, 298 
Multicomponent electrolytes, 
396 
Multiphotonic processes 
in anthracene, 18 
in naphthalene, 18 
Multiple k-scattering process, 
445 
Multiply excited configurations, 


N 


n,7* absorption band 
of acetone, 500 
of alkanones, 499-500 
of di-t-butyl ketone, 500 
of methyl isopropyl ketone, 
500 
NADH-enzyme- substrate com- 
plex 
NMR study of, 323 
Naive collision theory, 349 
Naphthalene 
donor-acceptor complexes 
of, 23, 26 
ESR studies of, 463 
exciton in crystal, 437, 439- 
41, 443, 452-54, 458, 467 
fluorescence of, 31 
ions by y-radiolysis, 31, 
33 
multiphotonic processes, 


phosphorescence lifetime of, 
25, 26 
Naphthalene-hg, naphthalene- 
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dg mixtures, 445 
Natural linewidth of biopoly- 
mers in NMR, 325 
Navier-Stokes equation of 
motion, 226 
Neon absorption of, 139 
Neopentane 
adsorption on gold, 


pyrolysis of, 198-201, 208, 


Neutralization reaction 
and excited states, 31- 
32 
Neutral-neutral reactions, 
351-61 
Neutron scattering, 166 
Newtonian fluid, 226-27 
n,7* excited states of alkyl 
ketones 
photoreactivity of, 499- 
560 
N9F* cation 
vibrational spectra of, 


14NHoD 
infrared spectra of, 273 
Nickel 
catalytic reactivity of, 
177 
electrical conductivity of, 
182 
Nickel perchlorate 
osmotic and activity coeffi- 
cient of, 398 
Nicotinamide nucleotide co- 
enzymes 
NMR study of, 322-23 
Nielsen- Amat formulation, 
85 
Nitric oxide 
Einstein-De Hass effect of, 
63 


photoelectron spectra of, 


Senftleben effect of, 56 
transport properties of, 


Nitriles 
13¢ - 14 coupling constant 
of, 337 
Nitroalkane anions 
13¢ chemical shifts of, 
335 
Nitrobenzene hexane 
laser scattering of, 161- 
62 
Nitroethylene 
torsional states, 81 
Nitrogen 
adsorption of, 135 
Brillouin scattering of, 


nuclear quadrupole coupling 
constants of, 75 

photoelectron spectra of, 

110, 118 
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reaction with Ot, 362 
Nitrogen dioxide 
photoelectron spectra of, 


Nitrogen-15 nuclear magnetic 
resonances, 332-39 
Nitrogen trichloride 
vibrational spectra of, 
276 
Nitromethane 
detonation of, 245, 253-56, 
259, 261 
Nitrosy] fluoride 
force field of, 280 
NMR relaxation times and 
the viscosity, 55 
15yn,180 
vibration spectra of, 
272 
NO9Cl, 367 
Noise voltage, 157 
Nonequilibrium 
distribution function, 48 
properties of fluids and 
intermolecular forces, 
308-9 
Non-nearest neighbor inter- 
actions, 440 
Nonprimitive translation, 


Nonradiative decay 
quantum yields for, 


Nonsymmorphic space group, 
7 


Norbornadiene 
photoelectron spectra of, 
123 
Norbornene 
photolysis with acetone, 
546 
Norbornyl! cation 
13¢ NMR study of, 338 
Normal 
coordinate interaction force 
constant, 267 
vibrational modes, 267 
Normalized correlation func- 
tion, 151 
Nuclear 
magnetic resonance, 317- 
48 
biological applications, 
319-32 
Overhauser effects, 333- 


quadrupole coupling con- 
stants, 74, 75 
quadrupole hyperfine struc- 
ture, 91-94 
recoil 
model for, 354-55 
neutral-neutral reactions, 
354-60 
spin-lattice relaxation, 319, 
324-25, 330, 339 
effect of biopolymers on 








ionic solutes, 332 
effect of biopolymers on 
water nuclei, 329 
Nucleophilic photocycloaddition 
of S; state of acetone to trans- 
1, 2-dicyanoethylene, 511 
Nucleosides 
NMR study of, 319, 322- 
23 
Nucleotides 
NMR study of, 319, 322- 
23 
5'- Nucleotides 
anti-conformation in, 
32 
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ocs 
Zeeman effect of, 91 
2-Octanone 
type II photoelimination of, 
526-27, 532 
4-Octanone 
photolysis of, 535 
Octyl-2-radical, 370 
Odd perturbation, 462 
Oligoglycines 
NMR study of, 320 
ONF 3 
infrared and Raman spectra 
of, 277 
Optical activity in stereoregular 
synthetic polymers, 561- 
608 
Optical activity of 
low molecular weight saturated 
hydrocarbons, 566-67 
polyacrylic derivatives, 
598- 
polyaldehydes, 601 
polyalkylvinylketones, 597- 
98 
polyamides, 591, 603 
polyesters, 589-91 
polymers with asymmetric 
carbon atoms in the main 
chain, 587-96 
polymers of dienic monomers, 
596 
poly-a-olefins, 567-78, 
584-87 
polythiolesters, 591 
polyvinylethers, 597 
stereoregular vinylpoly mers 
containing functional groups, 
582-84 
Optical beat-frequency tech- 
niques, 150 
Optical mixing spectroscopy, 
150-57 
nonlinear detector in, 
150 
Optical rotatory dispersion, 
561-608 
Optical spectrum for the mixed 
crystal, 450 














Order-disorder transitions in 
in ferromagnets, ferro- 
electrics, and supercon- 
ductors, 162 

Ordering in AgoHg-I4, 9 

Organic isotopic mixed crys- 
tals, 445, 447-51, 453, 
455, 467 

Organophosphorus compounds 

13C chemical shifts of, 


3 
13¢ - ly coupling constant 
of, 337 
Oriented gas model in crys- 
tal, 433 
Oscillator strengths, 303- 
4 


for the weak singlet-triplet 
transitions in the crys- 
tals, 460 
Oseen velocity perturbation 
formula, 413-14 
Osmosis of ternary liquids, 


Osmotic coefficient, 397- 
401 
Overlap 
energy between molecules, 
291-97 
interactions, 458 
Oxetane, 538-46 
Oxygen 
crossed electric and cross- 
ed magnetic fields for, 
51 
effect on the paraffin pyroly- 
sis, 198-99 
Einstein-De Hass effect of, 
63 
photoelectron spectra of, 
109, 118 
Senftleben effect of, 56 
thermal conductivity of, 47, 
59, 60, 66 
Ozone 
photoelectron spectra of, 
119 
reaction with nitrogen mon- 
oxide, 365 


P 
Pair potential functions, 306- 
Paraffin pyrolysis, 197-224 
chain propagating steps in, 
208-11 
the effect of 
self-inhibition on, 204- 


traces of oxygen on, 198- 
99 


vessel surface on, 198- 
204 
heterogeneous contribution 
to, 201-4 
initiation and termination 
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reactions in, 215-18 
mechanism of self-inhibition 
in, 206-8 
radical isomerization in, 
211-15 
Paramagnetic excitons, 440 
Partial molal ionic volumes, 
395, 400 
Partial specific enthalpy, 
227 
Partition function 
for a monatomic liquid, 
234-35 
Partition function of the mole- 
cules, 398 
P branch, 272 
Penning ionization, 107 
1, 3-Pentadiene as a quencher 
for oxetane formation, 
539 
in the photoracemization of 
5- methy1-2-heptanone, 
530 
in the photoreaction of 
cyclohexanone, 513 
cyclopentanone, 513 
methyl] t-butyl ketone, 


512 
in the photoreduction of ace- 
tone, 523 


in the type II photoelimina- 
tion of 2-pentanone, 2- 
hexanone, 2-octanone, 
526 
n-Pentane 
pyrolysis of, 210 
2-Pentanone 
type II photoelimination of, 
526-27, 530-34 
2-Pentanone-4, 5, 5-d 
isotope effect studies on y- 
hydrogen abstraction, 
516-17 
2-Pentene 
acetone-photosensitized 
isomerization of, 549 
acetophenone-photosensitized 
isomerization of, 549 
benzene- photosensitized 
isomerization of, 549 
Pentyl-2-radical, 370 
Peptides 
19C chemical shifts of, 
335 
NMR study of, 319-21 
Perfluorobenzene 
adsorption of, 137-38 
Perfluorocyclobutane 
fluorine-replacement reac- 
tions with, 357 
Perfluorocyclohexane 
19 NMR spectra of solid, 
339 
Perfluorocyclopropane 
fluorine replacement reac- 
tions with, 357 
Permanent electric moments 
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of disorder, 436 
procedure, 53, 55 
variation method, 303 
Perturbed Morse oscillator 
approximation 
on trajectory approach, 
365 


Phenanthrene 
complexing of the triplet 
state of, 26 
phosphorescence lifetime 
of, 
triplet-triplet absorption of, 
25 
Phenol-water 
laser scattering of, 160 
p-Phenylenediamine 
photoelectron spectra of, 
110 
Phenylgermane 
infrared and Raman spectra 
of, 277 
2-Phenylindole 
fluorescence of, 22 
Phenyl naphthalene 
triplet spectra of, 24 
Phonons, 457 
Phosphine 
reactions with recoil silicon 
and germanium atoms, 
360 
Phosphorescence, 431 
of alkyl ketones, 500 
effect of temperature on, 
25, 26 
lifetime of naphthalene, 
phenanthrene, pyrene, 
and biphenyl, 25 
in mixed crystals, 455-57, 
463 
Phosphorus pentafluoride 
vibrational spectra of, 
272 
Phosphorus proton coupling 
constants, 323 
Photobiology, 432 
Photochemical recoil 
neutral-neutral reactions, 
353-54 
Photocycloaddition 
of acetone to 1-methoxy-1- 
butene, 539-41 
of alkyl ketones to 
ethylene, 538-46 
olefins, 509-11 
Photodimerization 
of cyclobutene, 545 
Photoelectric current, 151 


Photoelectron 
angular distribution of, 110- 
11 
asymmetry parameter of, 
111 


and cross section, 109-10 
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statistics, 156 
Photoelectron spectra 

of aromatic compounds, 
120-25 

of atoms, 116-17 

and autoionization, 113 

of inorganic halides, 119- 
20 

of metalcarbonyls, 126 

MO calculation and, 123- 
26 

of O02, CO2, COS, CS2, 
109, 118 

of saturated hydrocarbons, 


of small molecules, 117- 
19 
of small ring compounds, 
125 
Photoelectron spectroscopy, 
107-28 
autoionization in molecules, 


electron multipliers in, 


experimental method in, 
113-16 
light sources in, 115 
linewidths in, 111-13 
Photoelimination of acyclic 
ketones, 526-38 
quenching of, 532 
singlet and triplet quantum 
yields of, 528-29 
Photoionization resonance 
spectra, 113 
Photoionization threshold, 


Photoisomerization 
of cyclic alkyl ketones, 
513-14 
quenching of, 515 
Photon counting statistics, 
154, 156 
Photoracemization 
of 5-methyl-2-heptanone, 
530 
Photoreduction 
of alkyl ketones, 507-8, 
521-26 
quantum yields for, 
522 
quenching studies of, 522- 
26 


of cyclobutanone, 524-26 
of cyclohexanone, 524- 
26 
of cyclopentanone, 524-26 
Photosensitization reactions, 
430 
Photosynthesis, 432 
Physical chemistry in the 
Netherlands after van't 
Hoff, 1-16 
Picene 
triplet-triplet absorption 
of, 2 
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Piperazine 
optical activity of, 


Platinum 
catalytic reactivity of, 
184 
Poisson's ratio, 232 
Polarizabilities of molecules, 
289, 300 
Polar solvent effect 
for type II photoelimination 
of alkyl ketones, 527- 
29 
Poly-L-alanine 
NMR study of, 323-24 
Poly-bornylacrylate 
optical activity of, 599 
Poly-(R)-citronellal 
optical activity of, 601 
Poly-1, 3-dimethy1l-buty1- 
methacrylate 
optical activity of, 600 
Poly-2-ethylaziridine 
optical activity of, 588 
Polyethyl methacrylate 
glass transition in, 166 
Polyethyl-8-vinyl acrylate 
optical activity of, 596 
Poly-L-glutamic acid 
NMR study of, 324 
Poly-(R)-7-hydroxy-4- methy1- 
heptanoic acid 
optical activity of, 591 
Poly-2-isobuty laziridine 
optical activity of, 
588 
Poly-(S)-lactic acid 
optical activity of, 589 
Poly-L-leucine 
NMR study of, 323 
Poly-L-menthyl- methacrylate 
optical activity of, 599 
Polymer conformation and 
dynamics in solution, 
407-28 
Poly-(R)-6- methoxy-4- methyl- 
hexanal 
optical activity, 601 
Poly-£-methyl-L-aspartate 
NMR study of, 323 
Poly-2-methylaziridine 
optical activity of, 588 
Poly-(S)-a- methyl-benzyl- 
methacrylate 
optical activity of, 600 
Poly-{ (S)-2- methy1l-buty1) - 
methacrylate 
optical activity of, 
599 
Poly -(S)- y- methyl-¢-capro- 
lactam 
optical activity of, 592 
Poly-7-methylguanylic acid- 


3 
internal motions of, 
324 
Poly-(S)-4- methy1l-1-hexene 





optical activity of, 578- 
80 


Poly-(S)-4-methyl-1-hexyne 
optical activity of, 602 
Poly-(+)-N- methyl-N-a-phenyl- 
ethyl-acrylamide 
optical activity of, 601 
Poly-(R)-8- methyl-e-thiocapro- 
lactone 
optical activity of, 591 
Poly-(R)-y- methyl-e¢-thiocapro- 
lactone 
optical activity of, 591 
Polypropylenoxide 
optical activity of, 587 
Polypropy lenesulfide 
optical activity of, 588 
Poly-(-)-N-propyl-N-a-phenyl- 
acrylamide 
optical activity of, 601 
Polystyrene 
irradiation of, 32 
translational diffusion experi- 
ments of, 419-20 
Polysty rene-cyclohexane 
laser scattering of, 161 
Polystyrene latex 
laser light scattered by, 
158 
Poly-2-vinyl-pyridine 
optical activity of, 603 
Polywater, 298 
Potassium chloride 
free energies of mixing with 
calcium chloride, 393 
Potential energy 
of a pair of molecules, 287- 
88, 297 
surfaces, 40-45 
Potential functions of 
internal motion, 82, 
83 
molecular force field, 86 
ring-puckering, 84 
vibration, 266-67 
Power spectrum of photocur- 
rent, 151-53, 156-57 
Primary photochemical proc- 
esses of 
alkyl ketones in solution, 
506-50 
Probability of ionization; 
117 


Propane 
pyrolysis, 197-200, 203-6, 
209-10, 217, 219 
Proper interchange group, 
439 


n-Propyl-t-butyl ketone 
type I and II photoreaction 
of, 512 
Propyl chloride 
reaction with tritium atom, 
358 
Propyl radical 
chemical activation studies 
of, 368 














Proton 
relaxation enchancement, 
330-31 
transfer, 41, 42 
transport in biocatalytic 
reactions, 179 
Pseudobinary mixtures, 4, 
5 


Pseudocontact shifts, 327 
Pseudo-Jahn-Teller effect, 
461-62 
Pseudophase transition, 140 
Pseudorotation, 84 
Pseudosolvent, 187 
Pulsed laser 
excited aromatic molecules 
with, 18, 21 
to study the relaxation of 
molecular vibrational 
and upper excited states, 
18-20 
technique of, 18 
using ruby or neodymium 
rod, 18 
Pulse radiolysis, 20, 32 
Pure solid surfaces 
energy of, 131 
entropy of, 131-32 
free energy of, 131 
heat capacity of, 131- 
32 
thermodynamics of, 130- 
33 


transition temperature, 


Pyrene 
fluorescence of, 20, 25 
phosphorescence lifetime 
of, 25 
triplet of, 24 
— 
3C chemical shifts of, 
335-36 
Pyrrole 
complete Is 
76 


- structure of, 


Q 


Q branches, 81, 272 
Quadrupole 
coupling constants, 93, 
94 


moment tensor, 90 
Quantum yields 
for aldehyde formation and 
type II photoelimination 
reactions from a-substi- 
tuted cyclic ketones, 553 
for photoisomerization of 
cyclic ketones to enals, 
514 
cyclobutanones, 520 
for photoreduction of alkyl 
ketones, 522 
for type II photoelimination 
of acyclic alky! ketones, 
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528-29 
Quantum yields and reactivi- 
ties, 504-5 
Quartet spin state, 305 
Quartic force constants, 
266 
Quartic potential function, 
267-68, 278 
Quasielastic light scattering, 
150, 164 
Quasilinear molecules, 84 
Quasiresonance shifts in 
isotopic mixed crystals, 
460 
Quenching rate constants, 
26 
Quenching studies 
of acetone excited singlet 
states with olefins, 541 
of alcohol formation from 
alkyl ketones, 508 
of aldehyde formation from 
alkyl ketones, 506 
of alkyl ketone fluorescence 
by trans-dicyanoethylene, 
511 
for fluorescence of substitu- 
ted cyclohexanones by 
trans-dicyanoethylene, 
544 
of photoisomerization of 
cyclic ketones, 515 
of the photoreduction of 
alkyl ketones, 522-26 
of total ketone products 
from alkyl ketones, 509 
of the type II photoelimina- 
tion 
of acyclic ketone singlets 
and triplets, 532-33 
and a-cleavage reactions 
of a-substituted ketone 
triplets, 554 


R 


Radiation chemistry in the 
solid and liquid state, 
432 
Radiationless processes, 26 
Radiation scattering studies 
of 
energy transfer, 146-50 
intensity, 146 
momentum, 146-50 
Radical chain self- inhibition 
mechanism, 206 
Radiolysis 
of liquids, 31 
and scavengers, 31, 32 
Raman scattering, 146-50, 
165 
Raman spectroscopy 
study of vibrational excitons 
by, 455-57 
Rankine- Hugoniot 
conditions, 229, 250-51 
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equations, 228, 238 
Rarefaction wave, 255-56 
Rate change of 

internal energy, 251 

shock pressure, 251- 

52 


Rate of chemical reactions, 


Rate constants for alkyl reac- 
tions determined via 
paraffin pyrolysis, 221 

Rayleigh scattering, 146-50, 
158-63 

depolarization of, 169 

R branch, 271-72 

RDX-TNT explosive, 244 

Reaction surface 

for the bimolecular exchange 
reaction, 44 
Reaction zone length, 245- 


Reactivity of metal structure, 
177-78 
Reciprocal lattice vector, 
435-36 
Reichman-Overend vibrational 
model, 271 
Relative 
apparent molal heat contents 
of pure electrolytes, 389 
density of states function for 
the mixed crystal, 450 
Resonance 
coupling of vibrational states, 
269 
forces between molecules, 
290 
photon exchange by a dipolar 
mechanism, 290 
photon exchange by a quad- 
rupolar mechanism, 290 
Retarding field analyzer, 
114 
Reverse intersystem crossing 
from triplet to singlet, 
24 
Rice-Herzfeld radical chain 
mechanisms, 197, 200, 
205, 211 
Rice-Ramsperger- Kassel 
unimolecular rate theory, 
366, 368-71 
Rigid rotor harmonic oscillator 
approximation, 270 


interaction with sodium ion, 


NMR study of, 325 
RNase A 
NMR study of, 326 
Rotational 
analysis of electronic spectra, 
484-85 
constants, 269, 272 
correlation time, 331- 
32 
energy of the molecule in 
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the homogeneous magnetic 
field, 87 

iosmeric model for polymer 
conformational equilibri- 
um, 408-9 

Lande’ g-factor, 49, 52, 
62 


spectra of simple molecules, 
270-76 
strengths, 563-64, 585 
vibrational transitions, 
273 
Rotation vibration interaction, 
74, 80, 81, 84, 85 
Rotatory power in high poly- 
mers, 562, 566 
Rouse-Bueche-Zimm model 
for the dynamics of the 
flexible chain, 416-17, 
423 
RRKM theory, 368-71 
in unimolecular decomposi- 
tion, 371 
Rubrene 
redox potential of excited 
singlet of, 31 
Rydberg states, 433 
double excited, 109, 119, 
125 


s 


Scattering operator, 51 
Scattering phenomena, 147- 
49 


Scavengers, 28, 31 
SCF-MO calculation, 293- 
98 
Second quantization form of 
Hamiltonian, 434 
Segment 
medium interaction for fric- 
tional resistance, 414 
solvent interaction for fric- 
tional resistance, 414 
Selection rules for dipole 
transitions in crystals, 
442-44, 455, 468-69 
Selenium tetrafluoride 
microwave study of, 76 
Self-beating spectrometer, 
151-56 
Self-diffusion coefficient of 
the polymer, 324 
Semiconductors 
catalytic reactivity of, 184- 
86 
p-type, 186 
Semi-infinite crystals, 132 
Senftleben effects for gases, 
55, 56 


Sensitized cis-trans isomeriza- 


tion of ethylenes 
by alkyl ketones, 546- 
50 
Shakeoff theory, 110 
Shape selective catalyst, 193 
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Shear 
effect in diffusion theory, 
421-22 
viscosity, 165, 226 
Shock 
particle velocity, 238- 
39 
pressure, 245, 259 
temperature, 245 
waves, 242, 252, 254 
Short light pulses 
with high voltage flash, 
18 


to measure fluorescence 
lifetimes, 19 
with zero pinch discharge, 


Shuttleworth equation, 130 
Signal strength, 95-98 
Significant structure theory 
of liquids, 234-36 
Silanes 
reactions with recoil tritium, 
360 
Silica 
lattice defect of, 179 
Silicon monohydro-tribromide 
microwave study of, 
77 
Silicon oxide 
catalytic reactivity of, 186- 
89 


Silicon tetrahydride 
reactions with recoil silicon 
and germanium atoms, 
360 
Silicon trichloride 
vibrational spectra of, 
275 


Single channel correlation 
spectrometer, 154 
Single pulse shock tube 
on bimolecular reactions, 
362 
Singlet 
energy transfer 
in amorphous polyvinyl 
carbazole, 22 
from n-isopropyl carbazole 
to perylene, 22 
from pyrene to perylene, 
22 


in terms of dipole-dipole 
interactions, 21, 22 
excited states, 19-21 
excitons, 464-69 
triplet transitions 
of benzene, 29 
in crystals, 443-44 
Size of the metallic entity, 
181-83 
Slater theory, 366-68 
Sodium chloride 
free energies of mixing with 
magnesium sulfate, mag- 
nesium chloride, and 
sodium sulfate, 392-93, 


395 
heat of mixing with potassium 
chloride, 387 
partial molal heat capacity 
and entropy of, 400 
Sodium iodide 
heat capacity of, 400 
integral heat of solution in 
water, 399 
Sodium sulphate 
thermodynamic properties 
of, 399 
Solid state defect, 188 
Solvation of ions and hydrogen 
bond, 298 
Space groups and crystal 
eigenfunctions, 434-39 
Spectral shift for electronic 
transitions, 433 
Spectroscopic properties of 
alkanones 
absorption, 499-500 
emission, 500 
Spherical tensors, 53 
Spin-echo NMR techniques, 
339 
Spin-orbit coupling, 108, 119, 
443-44, 460 
Spin-rotation coupling, 94 
Spin-spin coupling, 94 
Spin-spin relaxation, 319, 
324-25, 332 
Square well model for electro- 
lytes, 397 
Stark effect, 50, 273, 290 
and microwave spectroscopy, 
91-95 
splittings, 463 
Static gas target, 350 
Statistical models of optically 
active polymers conforma- 
tion, 575-80 
Steady state, 227 
Stern-Volmer equation, 505- 


Stern-Volmer plot 
of cyclobutanol formation 
from cyclobutanone and 
3, 3-dimethylcyclobutanone, 
525-26 
of the photoisomerization of 
cyclopentanone, cyclo- 
hexanone, 524-26 
for quenching of 
cyclohexanone fluorescence, 
543 


photoreaction of 5-decanone 
and 5-decanone-2, 2-do, 
538 
Steroids 
13¢ NMR spectra of, 337- 
38 


Stoichiometric 
coefficients, 226 
factor, 219 

Stream velocity field, 59, 

60 








Stress tensor, 226 
Stretch-stretch interaction 
force constants, 266 
Strontium difluoride 
valence angles of, 
275 
Structure of crystals and of 
large molecules, 309 
Subfreezing temperatures, 
330 


Sublattice, 437-39 

Sublimation energy, 235 

Sulfur dioxide 
photoelectron spectra of, 


vibrational spectra of, 274- 
75 


Sulfur hexafluoride 
laser scattering of, 160, 
162 


vibrational spectra of, 
271 
Sulfur tetrafluoride 
thermal conductivity change 
of, 56 
Supersonic nozzles 


in neutral - neutral reactions, 


352 
Surface potentials, 114- 
15 


Surface tension, 130 
Surface vibrational modes, 
131-32 
Symmetric top molecules 
field gradient tensor of, 
92 
rotational spectra of, 86 
vibrational spectra of, 272, 
278 
Symmetry rule and matrix 
elements, 438-39 
Syndiotactic polymer, 581 
Synthetic polynucleotides 
NMR study of, 323-24 
Synthetic polypeptide 
NMR study of, 323-24 


y 


Techniques of 
emission or absorption 
spectroscopy, 17, 18 
flash photolysis, 18 
pulsed 
accelerators, 18 
lasers, 18 
radiolysis, 19 
short light pulses, 18, 
19 
Temperature 
coefficients of the optical 
rotation of poly-a-olefins, 
576-78 
effects on 
the isotope effect of y- 
hydrogen abstraction, 
537 
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the photolysis of 4- methyl- 
2-hexanone in ethanol, 
535 
field 
and the distribution of 
molecular velocity, 48 
gradient and thermal con- 
ductivity, 58 
p-Terpheny] 
fluorescence in the pulse 
radiolysis of, 31 
Tetrachlorophthalic anhydride 
complexing of, 26 
Tetraiodoethy lene 
vibrational assignment of, 
277 
2,2, 5, 5-Tetramethylcyclo- 
pentanone 
a-cleavage reactivity of 
81, Ty states of, 516 
lifetimes of 81, T, states 
of, 516 
photoisomerization of, 
513 
Tetramethylethy lene 
photolysis with acetone-deg, 
546 
N.N.N.N. Tetramethyl-para- 
phenylene diamine 
triplet spectra of, 25, 
30 
Tetramethylsilane 
adsorption on gold, 142 
Theoretical treatment of 
recoil data, 360-61 
Theory of the stability of lyo- 
phobic colloids, 8 
Thermal 
conductivity, 162 
electric effects on, 64, 
66 
field effect of, 56, 57-59 
longitudinal coefficient, 
58-59 
transverse coefficient, 
59 
diffusion relaxation process, 


diffusivity, 159 
energy, 243, 287 
expansion coefficient, 236 
Thermochemical estimates of 
initiation rates, 217 
Thermodynamics 
of chemisorption, 142- 
43 
of cluster and vibration 
frequencies, 131-32 
of impurities, 133 
properties of dense gaseous, 
305 


of pure solid surfaces, 130- 
Thermomagnetic torques, 63, 
67 


Thiophosphory] fluoride 
infrared and Raman spectra 
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of, 278-79 
Three-body interaction, 296- 
97, 304-6 
Threshold, 109 
effect on the nuclear recoil 
bond energy dependence 
for abstraction, 356 
Tight-binding formalism 
of vibrational states of molec- 
ular crystals, 433 


detonation of, 249, 253-54, 
260 


Toluene 
fluorescence of, 23 
light-scattering of, 168 
Torsional state, 80-81 
Townes-Dailey theory, 92, 
93 


Transition 
dipole moment in crystals, 
441-44, 448-49 
probabilities in crystals, 
441-44 
rates 
collisionally induced, 


temperature of pure solid 
surfaces, 132 
Translational 
diffusion formula for polymers 
by Kirkwood, 419 
equivalent interactions, 440- 


excitation in bimolecular 
reactions, 349-61 
group, 434-36 
Translation operator, 434 
Transport coefficient, 48-49, 
54, 159-62, 308 
Transport relaxation procedures, 


Triatomic radicals 
geometry of, 484 
Tri-n-buty! tin hydride 
photoreduction of 
acetone by, 523 
2-hexanone by, 524 
Trichloromethy! radicals 
vibrational spectra of, 
276 
Triethyl phosphine selenide 
vibrational spectra of, 
277 
Triethyl phosphine sulfide 
vibrational spectra of, 277 
Trifluoroacetaldehyde 
infrared and Raman spectra 
of, 277 
N-Trifluoroacety! phenylalanine 
interaction with a-chy motryp- 
sin measured by means of 
19F NMR, 329 
Trifluorethane 
fluorine replacement reactions 
with, 357 
Trimethylamine 
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force constant of, 280 
Triphenylene 
13¢ chemical shifts of, 
335 
Triplet 
energy transfer 
for acridine to paramag- 
netic ions in solution, 
27 
of benzene, 27 
excitons, 457-63 
interaction, 388-89, 
392 
radiative lifetimes, 460 
states, 24-29 
of aromatic compounds, 


of camphorquinone, 24 
of carbonyls, 24 
complexing of, 26 
in the isomerization of 
unsaturated organic com- 
pounds, 27 
polarization and EPR stud- 
ies on, 24, 25 
of pyrene, 24 
triplet annihilation, 460, 
463 
triplet energy transfer, 25, 
27 


Tryptophan 
biphotonic ionization of, 
30 
Tunneling effect, 84 
Turbulence, 230 
Two-body correlation length, 
159 
Two-branched exciton, 448 
Tyrocidine B 
NMR study of, 320 


U 
Ultrasonic spectroscopy, 


Unimolecular isomerization, 
213-14 
UpU 
NMR study of, 323 
Urey-Bradley force field, 
279-80 


Vv 


Valence 
force field, 279-80 
induction, 183 
shells, 107 

van der Waals 
energies, 139 
forces, 294, 297, 433, 

440 

radii, 282 
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Varian HA-220 spectrometer, 
19 


Velocity 
anisotropy in, 48, 49 
Vibrational 
approach of des cloiseaux 
for polymer chain dynam- 
ics, 412 
excitation in bimolecular 
reactions, 361-65 
excitons, 451-57 
fine structure in photoelectron 
spectra, 123 
frequencies, 267 
of tetra-atomic species, 
481-82 
XY2 species, 480-81 
Hamiltonian matrix, 
268 
motion of infinitesimal 
amplitude, 268 
relaxation, 113 
and the linewidth, 456 
spectroscopy, 265-86 
Vibration rotation Hamiltonian 
for the spherical top mole- 
cules, 278 
Vinyl halides 
energy levels of, 121 
Vinyl isocyanide 
microwave study of, 77 
Vinyl polymers 
conformations of, 562, 
566 
Virial coefficients, 307 
Viscosity 
electric effect on, 65 
longitude coefficients, 53, 
54, 61 
pressure tensor, 59-62 
transverse coefficients, 
53, 54, 61, 62 
Viscous pressure tensor, 
59-62 
Volumes of mixing, 389- 
1 


Volume viscosity, 226 
Ww 


Wacher process, 176 
Waldmann-Snider equation, 
51, 53, 55 
Walsh and Coulson- Moffit 
orbital pictures, 75 
Water 
activity in concentrated 
perchloric acid, 398-99 
anharmonic vibration of, 
268, 271, 275 
behaviours of salts in, 


Brillouin shifts and acoustic 


velocities of, 167 
hydrogen bonds in, 281 
intermolecular forces of, 

297-98 
microwave spectra of, 

74 


photoelectron spectra of, 
110, 120 

potential surfaces of, 
43 


vapor pressure, 394, 398- 
99 
Zeeman effect of, 91 
Wavefunctions 
of the interacting pairs, 
299 


Werner type inorganic com- 
plexes, 6 

Wiener-Khintchine theorem, 
151 

Wigner distribution function, 
51 

Wolfgang theory, 361 


x 


Xenon 
adsorption of, 134-35, 
13 


laser scattering of, 160, 
68 


thermoconductivity of, 


Xenon difluoride 
photoelectron spectra of, 
119 
vibrational spectra of, 
272 


Y 


Young's rule on electrolytes, 
389, 393-94 


Z 


Zdanovskii's rule 
on electrolytes, 395- 
96 
Zeeman effect 
and microwave spectroscopy, 
87-91 
splittings, 363-64 
Zeise's salt 
vibrational spectra of, 
277 
Ziegler-Natta catalyst, 189 
Zinc oxide 
catalytic reactivity of, 


Zinc tetraphenyl porphorine 
redox potential of excited 
states of, 31 
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